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DESCRIPTION 

APPARATUS AND METHOD FOR EXTENDING FOOD DOUGH 
Technical Field 

This iavention relates to an apparatus for extending food dough, such as confectionery 
dough, bread dough, or other dough, to be sheetrhke. Particularly, it relates to an 
apparatus for extending food dough to be sheet-like wherein the apparatus is compact 
and can be easily cleaned and maintained. 

Background of Invention 

Japanese Patent Laid-open Pubhcation No. 11-308961 (prior-art pubhcation l) and 
Japanese Patent Pubhcation No. 60-52769 (priorart publication 2) disclose some 
prior- art apparatuses. 

Prior- art publication 1 discloses an apparatus having a cluster of a plurality of 
extending rollers. The cluster is located above an apparatus for conveying food dough 
in one direction. The roUers are arranged in a circle, and rotate along the circle. In 
that apparatus the distance between the cluster of the extending rollers and the 
apparatus for convesring food dough is set at a given length. Thus, it is difficult to 
maintain or check the cluster of the extending rollers and the food-conveying 
apparatus. Also, there is a problem in that the length along which the food dough is 
extended by the cluster of the extending rollers is short. 

Prior-art pubhcation 2 discloses another apparatus having a cluster of a plurality of 
extending rollers. The cluster is located above an apparatus for conveying food dough 
in one direction. The rollers are arranged in an elUpse, and rotate along the eUipse. 
In that apparatus the cluster can be moved up and down to change the thickness of 
food dough. Thus, the distance between the cluster of the extending rollers and the 
apparatus for conveying food dough can be changed within a range corresponding to 
the variation in the thickness of the food dough. Thus, that apparatus has the same 



problems as referred to for prior- art publication 1. 
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To overcome the disadvantages discussed above this invention was conceived. 
According to the first concept of this invention, an apparatus for extending food dough 
is provided. It comprises a lower frame having a food-conveying member to convey 
food dough in one direction, an upper frame located above the lower frame, and a 
cluster of a plurahty of extending roUers that are located within the upper frcune. 
The extending roUers are arranged to be endless and rotatable, to extend the food 
dough. The upper frame can move up and down in relation to the lower frame to 
move the cluster of the plurality of the extending roUers far from the food-conveying 
member, so that the food-conveying member can be cleaned. 

A feeding-in conveyor can be located on the food-conveying member to supply food 
dough between the cluster of the extending rollers and the food-conveying member. A 
part of the feeding-in conveyor is guided by a belt-guiding member that is inclined so 
I that the downstream end of the feeding-in conveyor is lower. This part corresponds 

[ to the cluster of the extending rollers. 

'I 

I A feeding-out conveyor may be located on the food-conveying member to convey 

downstream the food dough that is extended. A part of the feeding-out conveyor is 
guided by a belt-guiding member that is inclined so that the downstream end of the 
fee ding -out conveyor is higher. This part corresponds to the clxister of the extending 
rollers. 



The food-conveying member may be provided with a feeding-in conveyor to feed in food 
dough and a feeding-out conveyor to feed out food dough. Belt-guiding members are 
located to guide parts of the feeding-in and feeding out conveyors so that the parts are 
inclined. The parts correspond to the cluster of the extending rollers. The first and 
second conveying rollers are located between the belt-guiding members so that the 
first and second convejring roUers correspond to the cluster of the extending roUers. 
The distance between the first convejdng roUer and the cluster of the extending rollers 
is less than that between the inclined part of the feeding-in conveyor and the cluster of 
the extending roUers. The distance between the second conveying roUer and the 
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cluster of the extending rollers is less than that between the first conveying roller and 
the cluster of the extending rollers. Also, the distance between the inchned part of 
the feeding-out conveyor and the cluster of the extending rollers is less than that 
between the second conveying roller and the cluster of the extending rollers. 

According to the second concept of this invention, another apparatus for extending 
food dough has been conceived. It includes a frame having a food-conveyiag member 
to convey food dough in one direction and a cluster of a plurality of extending roUers 
that are located within the frame. The extending rollers are arranged to be endless 
and are rotatable to extend the food dough. The apparatus also includes a feeding-ia 
conveyor located to supply food dough between the cluster of the extending rollers and 
the food-conveying member. A part of said feeding-in conveyor is guided by a 

p belt-guiding member to be inclined so that the downstream of that part is lower. 

'■■^I That part corresponds to the cluster ofthe extending rollers. 

A feeding-out conveyor is provided for the food-feeding member to convey downstream 
food dough that is extended. The feeding-out conveyor is guided by an inclined 
belt-guide so that the part of the downstream part of the feediag-out conveyor that 

corresponds to the cluster ofthe extending rollers is lower. 

{?» 

f"i 

l^j The food-conveying member is provided with a feeding-in conveyor to feed in food 

dough and a feeding-out conveyor to feed out food dough. Belt-guiding members are 
located to guide parts of the feeding-in and feeding-out conveyors so that those parts 
are iaclined. Those parts correspond to the cluster of the extending rollers. The 
first and second conveying rollers are located between the belt-guiding members so 
that the first and second conveying rollers correspond to the cluster of the extending 
rollers. The distance between the first conveying roller and the cluster of the 
extending rollers is less than that between the inclined part of the feeding-in conveyor 
and the cluster of the extending rollers. The distance between the second conveying 
roller and the cluster of the extending rollers is less than that between the first 
convejring roUer and the cluster of the extending rollers. Also, the distance between 
the inclined part ofthe feeding-out conveyor and the cluster of the extending rollers is 
less than that between the second convejdng roUer and the cluster ofthe extending 
rollers. 
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Brief Explanations of Drawings 



Fig. 1 is a side view of the apparatus for conveying food dough of this invention, where 
the upper frame is closed. 

Fig. 2 is an expanded view of the main part of the apparatus in Fig. 1. 

Fig. 3 is a side view of the apparatus for conveying food dough of this invention, where 
the upper frame is open. 

Preferred Embodiment of This Invention 

CI Fig. 1 shows an embodiment of an apparatus 1 for extending food dough of this 

invention. It includes a lower frame 3 and an upper frame 5. Within the lower 
;|| frame 3 an apparatus for conveying food dough, such as confectionery dough, bread 

i}j dough, or other dough (not shown), in a specific direction (in Fig. 1 from right to left) is 

. located. Prior-art apparatuses may be used for that apparatus. An embodiment of 

^\ the apparatus of this invention is constructed as follows- 

ilJ 

•+-- Rotatable conveying rollers 7A, 7B are located, as an embodiment of the conveying 

111 apparatus for food dough, near the upper center part of the lower frame 3. In Fig. 1 

the conveying rollers 7A, 7B are rotated counterclockwise by a control motor (not 
shown). The conveying roller 7A is positioned upstream of the conveying path of the 
food dough. Also, it is located at a position shghtly higher than that of the conveying 
roller 7B, which is positioned downstream. 

Upstream of the conveying roller 7A a belt-guiding member 9 is located. It is inclined 
so that its downstream side is lower than its upstream side. The angle of the 
inclination can be changed. Aconveyor belt 11 is put on the belt-guiding member 9 to 
carry in food dough. The angle of inclination of the belt- guiding member 9 can be 
adjusted by operating a knob 13, which is put on the lower frame 3. 

A feeding-out conveyor 15 is located within the lower frame 3 to carry out food dough 
from the conveying rollers 7A, 7B. The conveyer 15 passes over a guide roller 17 and 
the conveying roller 7B and is then guided by a belt-guidiag member 19. The 
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belt-guiding member 19 is positioned downstream of the guide roller 17 and the 
conveying roller 7B. Also, the belt-guiding member 19 is inclined so that its 
downstream end is higher than its upstream end. Thus, the conveyor 15 contacts the 
lower surfaces of the conveying rollers 7A, 7B and is put on a plurahty of the guide 
rollers 21 and a driving roUer. Also, a conveyor 15 supplies flovtr that is supplied by a 
flour-suppljmag apparatus (not shown) to the conveying rollers 7A 7B. The 
conveying roUers 7A, 7B and the belt-guiding member 9, which is positioned upstream 
of the conveying path, and the belt-guiding member 19, which is positioned 
downstream of the conveying path, are arranged in an arc. The conveying rollers 7A, 
7B are positioned lower. 

Within the upper frame 5 a cluster of a plurality of extending rollers is located. The 
rollers are arranged to be endless. With the food-dough conveying apparatus they 
can be rotated to extend the food dough. The upper frame 5 is a box that has an 
opening at the bottom. Vertical guide members 25 are located on the inner surfaces 
of the left and right side frames (that are positioned at the sides of the upper frame in 
a direction perpendicular to the plane of Fig. 1) of the upper frame. SHders 29 are 
supported by the guide members 25. The sliders 29 rotatably support the ends of a 
rotating shaft 27. The sliders 29 are guided by the guide members 25 so that the 
positions of the shders can be adjusted. 

The rotating shaft 27 can be rotated by a controlling motor (not shown) that is fixed on 
the upper frame 5. At the sides of the ends of the rotating shaft 27, opposed members 
31 for supporting the rollers are filed. The members 31 are disc-like. The ends of 
the plurahty of the extending rollers 33 are supported by and between the 
roller-supporting members 31. The roUers 33 can rotate about their axes. They are 
used to extend the food dough. The plurahty of the extending rollers 33 are 
positioned in a circle at equal intervals, so that they are arranged to be endless. The 
extending rollers 33, the conveying rollers 7A, 7B, and belt-guiding members 9, 19 are 
arranged in an arc corresponding to the arc of the circle formed by the rollers 33. 

When the rotating shaft 27 rotates clockwise ia Fig. 1, the extending rollers 33 revolve. 
Belts 35 are arranged near the side frames of the upper fi-ame 5. The belts 35 are 
extended by tensioning members 41, such as a spring, and pins 37, 39. The belts 
contact the rollers near their ends when they pass along the concave position formed 



by the conveying rollers 7A, 7B and the guiding members 9, 19. 
can rotate at the concave position when it revolves. 



Thus, each roller 33 



Thus, in Fig. 1 when the rotating shaft 27 is rotated clockwise to revolve the extending 
rollers 33, each roller 33 rotates when it contacts the belt 35 at the position 
corresponding to the concave position. The speeds of the carrying-in conveyor 11, the 
convejing rollers 7A, 7B, and the carrying-out conveyor 15 can be appropriately set. 
When the speed of the conveyor 15 is higher than the speeds of the conveyor 11 and 
the rollers 7A, 7B, and when the speeds of the rollers 7A, 7B are higher than the speed 
of the conveyor 11, the effect of the extension of the food dough by them can be 
increased. Also, the speeds of the conveyor 11, the rollers 7A, 7B, and the conveyor 
15 may be made progressively lower, in that order. Also, the speed of the roller 7B 

Q may be the same as that of the conveyor 15, while the speed of the roller 7A may be 

, the same as that of the conveyor 11. The speeds of them can be selected based on the 

i|| variations of the distances between the food-dough conveying apparatus and the 

jf'^ cluster of the extending roUers. 
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In detail, as in Fig. 2, the part of the conveyor 11 over which the cluster of the 
extending rollers passes is guided by the guide member 9. That part is inclined so 
that its downstream side is lower. Also, the distance between the cluster of the 
extending rollers and the inclined part of the conveyor 11 is gradually narrowed in the 
direction downstream of the feeding path. Also, the other part of the conveyor 11, on 
which the duster of the extending roUers passes, is guided by the guide member 19. 
That part is inclined so that its downstream part is higher. 

If the speeds of the feeding-in conveyor 11, the first and second conveying rollers 7A, 
7B, and the feeding-out conveyor 15 are set to be VI, V2, V3, and V4, respectively, the 
relation between them may be set to be V1<V2<V3<V4. However, if VI is lower than 
V4, the speeds VI and V2 of the feeding-in conveyor 11 and the first conveying roller 
7Amay be the same. Also, the speeds V3 and V4 of the feeding-out conveyor 15 and 
the second convejdng roUer 7B may be the same. Thus, their relation can be set to be 
VKV4, V1=V2, and V3=V4. Their relation may be set to be V1<V2<V4 and V2=V3. 
Also, their relation may be set to be yi<V4 and V1=V2=V3 or V2=V3=V4. 

When the roller-supporting member 31 for the cluster of the extending rollers rotates. 
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the outer surfaces of the extending rollers 33 trace a circular trajectory. The 
distances between the circular trajectory and the surfaces of the feeding-in conveyor 
11, the first and second conveying rollers 7A, 7B, and the feeding- conveyor 15 are set 
to be Tl, T2, T3, and T4. The relation between them is T1>T2>T3>T4. 

The parts of the conveyors 11 and 15 that run near the rollers of the cluster are 
inclined by being guided by the belt-guiding members 9 and 19. The first and second 
extending rollers 7A, 7B are put between the belt-guiding members 9 and 19. Thus, 
the path for extending food dough is formed between the cluster of the extending 
rollers, the conveyors 11 and 15, and the belt-guiding members 9, 19. Thus, the path 
is shaped to be a concave along and under the arc of the cluster, so that the path can 
be relatively long. 

Thus, the path where food dough is extended is shaped as an arc along the circular 
trajectory of the rotating cluster, so that the apparatus can be compact. Also, that 
path can be elongated. Thus, a good extension of the food dough can be achieved. 

The shders 29 are moved up and down to adjust the distances between the surfaces of 
the conveying rollers 7A, 7B and the rollers 33 corresponding to those rollers. Then, 
food dough is supphed from the feeding-in conveyor 11 and sent in the left direction, in 
Fig. 1. Simultaneously, the convesnng rollers 7A, 7B and the feeding-out conveyor 15 
are operated. Also, the rotatiag shaft 27 is rotated. Thus, the feeding path is 
formed between the plxjrahty of the extending roUers 33 and the parts of the conveyors 
11 and 15 that are guided by the belt-guiding members 9 and 19 and the conveying 
rollers 7A, 7B. Food dough can be extended on the path. The extended food dough 
is fed by the feeding-out conveyor 15 to a subsequent apparatus. 

Thus, food dough is conveyed along the path on the feeding-conveyor 11, the conveying 
rollers 7A, 7B, and the feeding-out conveyor 15, while the rollers 33 are revolved at a 
high speed. Thus, the revolutions of the rollers vibrate the food dough and allow it to 
be extended to be a sheet. 



When the operation extending the food dough is completed, the upper fi-ame 5 can be 
moved up to be open in relation to the lower frame 3, so that the conveying rollers 7A, 
7B and the extending rollers, etc., can be readily cleaned. Then the upper frame 5 
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can be moved down to be closed. 



Abearing bracket 43 is located on the rear side (left side in Figs. 1 and 3) of the lower 
frame 3 at its upper part. Abracket 45 is located on the rear side of the upper frame 
5 at its lower part. The bracket 45 is supported by the bearing bracket 43 through a 
supporting shaft 47, to which a worm wheel 49 is integrally connected. The bracket 
can be rotated up and down. 

To rotate the worm wheel 49, a handle bracket 51 is located on the rear side of the 
lower frame 3. A rotating shaft 55 is rotatably supported by the handle bracket 51 
!„!, and the bearing bracket 43. A handle 53 is fixed on the end of the rotating shaft 55. 

A worm gear 57 is fixed on the rotating shaft 55. The worm gear 57 meshes with the 
Q worm wheel 49. The rotating shaft 55 may be a sphne shaft, etc. It supports the 

'Ij worm gear 57 so that the worm gear 57 can be moved along the axis of the shaft 55. 

y Also, the shaft 55 and the worm gear 57 can be rotated integrally. A spring member, 

i such as a coil spriag, is located between the worm gear 57 and the handle bracket 51 

m to always press the worm gear 57 against the bearing bracket 43. 

Si 

p« Thus, when the worm gear 57 is rotated by the handle 53, and the worm wheel 49, 

CJ which meshes with the worm gear 57, is rotated, the upper frame 5 is rotated so that 

the front of it (the right side in Figs. 1 and 3) is moved upward, such as from the 

condition in Fig. 1 to the condition in Fig. 2. 

An energizing member 61 is located between the lower and upper frames 3 and 5, so 
that the handle 58 can be easUy operated while the upper frame 5 is moved upward. 
Also, a locking member 63 is located on the lower frame 3 so that the upper frame 5 
can be prevented from being suddenly moved up. The energizing member 61 may be 
comprised of a member, such as a gas spring, etc., that can be extended and that can 
move the upper frame 5 upward against its weight. This type of member is known. 
Thus, no details on this member are given. Also, the locking member 63 may be a 
known member that is used to prevent a top from being opened. Thus, no details on 
this member are given. 

So as to move upward the front side of the upper frame 5, first, the lock of the rocking 
member 63 is released. Then, the handle 53 is rotated. In that case the handle can 
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be easily rotated because the energizing raember 61 helps the upper frame 5 move 
upward. 



As referred to above, when the upper frame 5 is moved upward, the space above the 
conveying rollers 7A, 7B is opened sufficiently. Thus, the rollers 7A, 7B, etc., can be 
easily cleaned and checked. Also, the extending rollers 33, etc., can be easily cleaned 
and maintained, because the upper frame 5' is inclined so that its front is moved 
upward to make a wide space between the upper and lower frames at the fix)nt and 
sides. 

hi' After the conveying rollers 7A 7B and the extending rollers 33, etc., are cleaned, the 

S upper frame 5 is moved downward to be returned to its origiaal position, lb return 

'"^l the upper frame 5, the handle 53 is reversely rotated. Also, the upper frame 5 can be 

"li closed by its front being forcedly pressed. In that case, as the upper frame is moved 

%s . 

w downward, the worm wheel 49 is rotated clockwise (in Fig. 3). In relation to this 

ill 

'■^ rotation of the worm wheel 49, the worm gear 57 is moved to the left side in Fig. 3 

i? 

Si agaiast the pressure of the energiziag member 59. Then, when the handle 53 is 

again operated to move upward the vipper frame 5, first the worm gear 57 is rotated in 

,|' relation to the worm wheel 49 and moved to abut the bracket 43. When the worm 

f'i 

ij- gear 57 abuts the bracket 43, the worm wheel 49 starts being rotated. 

In the above discussion, the upper frame 5 is rotated to move its front upward in 
relation to the lower frame 3. However, the horizontal upper frame 5 may also be 
moved upward. Also, within the lower frame 3 the food-feeding member may be 
comprised of a plurahty of belt conveyors that are horizontally and serially located. 
In that case, a cluster of a plurahty of extending roUers is shaped as an elhpse. The 
rollers are positioned over the plurality of the extending rollers. It is desirable that 
in that case the upper frame be held in a horizontal plane so that it can be more fully 
moved upward and down than the case in which the front end of the upper frame is 
raised. Actuators that are comprised of fluid cylinders or ball screws, etc., may be 
located at the four corners of the lower frame to move the upper frame up and down. 
When the actuators are synchronoxisly operated, the upper frame can be kept in a 
horizontal plane and be moved up and down. 

Also, the worm wheel 49 and worm gear 57, etc., may be located on either the left or 
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right side of each of the lower and upper frames 3 and 5, so that one of the sides of the 
upper frame 5 can move up and down aroiond the hinge of the other side, to open the 
upper frame. 



According to this invention, the upper frame is provided with the cluster of a plurality 
of the extending rollers, and the lower frame is provided with the food-feeding member. 
Also, the upper frame is located on the upper frame to he opened sufficiently in 
relation to the lower frame, so that the food-feeding member and the cluster of the 
extending rollers can be easily cleaned and maintained. Thus, the inside of the 
food-extending apparatus can be easily cleaned. Also, components of it that are 
located ioside it can be easily maintained. The food-extending apparatus can be 
'Zl made compact. Also, the extending and feeding path of food dough can be extended 

£■ by forming the path as an arc. Thus, this invention can overcome the disadvantages 

!)\ the prior- art apparatuses have. 

m 
ill 

CI 

CI • 
ill . 
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